The virulence of Yersinia pestis, the etiological agent of plague in humans, is generally associated with five distinct and independently related determinants (5, 19) . These determinants include the biosynthesis of endogenous purines (Pur+), the production of V and W antigens (Vwa+) , pesticin (Pst+) , and fraction 1 (Fra'), and the adsorption of hemin to form pigmented (Pgm+) colonies.
Another factor associated with the pathogenicity of this microorganism and closely associated with the expression of the Vwa+ trait is the calcium requirement (13) . The addition of 0.0025 M calcium to complete medium containing 0.02 M magnesium is necessary to promote the replication of Vwa+ cells at 37°C. So far, all Vwacells are calcium independent, although some Vwa+ isolates may be calcium independent also (6) .
Bacterial plasmids are readily transferred via conjugation to numerous strains of bacteria, including the genus Yersinia. In early studies relating to plasmid transfer within Y. pestis, only avirulent strains were employed as recipients (12, 15 (16) for the parental strain and the lac segregant were 27 ± 10 and 28 ± 27 Table 2 ), only the calcium requirement and lactose utilization were affected by the presence of the F-/ac plasmid.
The Y. pestis F-/ac clones resembled somewhat the avirulent isolates described by Brubaker and Surgalla (6) . These investigators reported a rare phenotype in which the requirement for calcium, but not the production of V and W antigens, was lost. In most cases, the "Vwa+-avirulent" mutants exhibited a rough colony morphology on magnesium oxalate medium and exhibited reduced viability at 370C. In the present study, we observed no apparent changes either in colony morphology or viability with the F-lac-containing clones, suggesting that the mechanism(s) by which the two types of Vwat calcium-independent mutants arose might be different.
Transfer of F°-/ac or R-100 into Y. pestis 360 did not alter the expression of virulence or the calcium requirement, indicating that neither the genes governing lactose utilization nor their products were associated with the repression of virulence, since the Ilac region was common to F0-lac and the F' plasmid of E. c oli 23.10S. Our data, however, do not exclude the possibility that genes other than those associated with F are contained in the F' plasmid, with one or more of these genes acting as a repressor.
Several investigators have shown an association between the expression of the Vwa+ trait in yersiniae and an estimated 45-megadalton plasmid (4, 9-11, 18, 21) . Portnoy and Falkow (17) recently reported an association between Vwa+, calcium-independent phenotypes, and alterations in the 47-megadalton plasmid of Y. pestis. Of 45 calcium-independent mutants isolated, 24 isolates had either a major deletion or a 2.2-kilobase insertion in the Vwa' plasmid. Whether or not similar genetic rearrangements are occurring in cells harboring the F-lac plasmid is unknown. It is unlikely, however, that major deletions are involved, since spontaneous segregants exhibiting the lac phenotype were calcium dependent and fully virulent.
Finally, the results of this study strongly support the suggestion of Brubaker and Surgalla (6) 
